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The pr :r: b « o hlgh 1 - iue £rom 

the preparation of a beer 

"'"r :; h ju*- — - - 

barley, and their mixtures ^ ^ 

water -lu bl e na 1; - lu^ cai ^ 

nutritl onal ^e^ " ^s conside red to *e 
'soluble dietary fiber , pro ducts and 

reS ponsible for the association bet ^ 

, risk for coronary heart disease. 

r educed r * ^ ^ carbohy dra e has 

the term native ^ sub stantial extent 

been degraded J of hea lth food products 

during its isolation. A variety 

nnrrently on the market. 

„nted a S being particularly healthy. 

barley an d other «ealscon» S^ ^ o£ fl _ 

COnVentl ° na hich ei her develops during the 
glucanase activity \? the addition of S- 

malting process or is facilitate filtration 

glucanase to the , in -de ^ ^ & _ 

of the beer. Degradation of value . 

glucanase results in loss of nutrrt 
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provide a process for the from oats, 

nutritional value fro™ cereal,, 

barley, and their o£ the invention to 

It is another ob]ect cular hi gh 

provide corresponding product ^ ^ ^ 

nutritional value wor anc * Yalue . refers to a 

an d their ^" iubl H e t 9 ruc» obtained by P-ervation 
high content of soluble 9 fi _ glucan 
o£ a substantial portion of the 

contained in the raw materia ^ ^ .^.^ that 

Th e inventron is b ^ producing a 

conventional oats " or barley wort or a 

cereal wort, in parti-^ » ^ o£ solubl e 

mixed oats/barley wort J malti ng prevents 

S -glucan. ^^\ 0t jZ e irom being formed, m the 
gl ucan degrading « ^ „ alting step is 

brewing process of the rf belng pro duced or 

substantially modified. ^ red (or 

activated in a pr otein, are added 

degrading starch and, op stating 
prior to or/and during the mash g degradat ion. 
'conventional ma! ting but — £ ^ ^ als o in form of 
Th e enzymes may be added m P 

cereal derived material* c ^ q£ sald 

o£ carbohydrates in addition 

enzymes. , is defined as process of 

•Conventional <° a1 "^ contro lled temperature 
, germinating a -eeped^erea humidity) for a 

conditions (about a " uce starch and 

couple of days to ^ ~ Jmination is stopped by 

pro tein metabolizing enzymes, 9 
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/i.r a flow o£ dry air to 
gentle heating (kilning) unde ^ ^ 

reduce humidity, whereupon the 

process are removed ional malting according 

Hodification of « the « complete omission of 
to the invention may consis ^ reductlon 

the germination step or in . nated gr ain. The 

thereof, degrading en.ymes does 

activation of vario ^ start o£ 

not proceed che rats of activation of 

germination. In pa 0 . amyla se, develops ? 

amylolytic enzymes, such as « Y Th is ^ 

substantially faster than that of 9 ^ ^ / 
all ows to carry germination to ^ ^ ^ £y 

substantial amylolytic activ y . ns . gni£icant c r even 

while S -glucanase activity x ^ ^.^ which ls 

cannot be detected at al _ loyed , germination 

dependent on the cereal vari ^ determln ed by 

temperature and humidity, et_ . ve enzyme . The 

mo nitoring the activity of the P ^ 
iength of the germination phase t ^ ^ 

to provide a ?^&^^^r^^^ 
cereal grain having J^^^^^ti-llY 
essentially iaCing ^^^J, degree of 
lacking S-glucanase activity ' J o£ solu ble 6- 

activity which does not d cr se ^ m by 

glucan by more than 0 ; by ^ ^ 

weight, compared to the ^ corn . 
^responding source of according to the 

The modi fied malt ne P ^ ^ 

invention^compris^ntroU ^ ^ ^ 

f^-ective^enzyme j^ctiva, y containing 

'production of cereal wor : •» « ^ avoidin g 
substantial amounts of soluble 
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^ invention 
The present i«v 
degradation. ? ne p d bee r rich 

„ arable £-g^can de9 * pro ducing vrort and 
u nde S1 rab sS for pr ory 

in soluble ^ 1 countrl es, 

requirements disC losed a 

'^ itY According. to the i*ve*£ ^ of 

A . „ from a cereai rG lled 

cereals, m P artl flour, barley min ated 

oats, rolled barley ~ inco uort 

o£ 3 ucb «ourB rr* , ^ ^ £ . g lucan, " 

oats , and contea, or ^,J Aei wort or 

or beer bavrng • * 9 or mix ed oats/ 

particular an oat , cti 

F .-.^t-ion tor 
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. n (or *e production 

of a beer of th co ntaining 
following steps- ^ cereal bIuY ^ 25% by 

^ 0 30%. P- ferablY , 0 r a mixture of 
• fr ° m a wet milled cereal or ^ 

weight of a w &g rol ied 

- milled cereals, heat trea _ 

we treated oats " - ts , 

barley, h ^f^IetelT^™ 1Iiated their 

i^mpleteJ-Y y 

_^ a i-.ure above 



25 



miXCUre % he slurry at a "^"^ o£ about 

p . ,-he presence 

58 °C, m the P ^ 



30 



, 0 oC preferably 
enzY mes, empera ture below 

cooling to a 

w,ut 40°C . . to form a wort, 

t0 na inaol^le material 
removing ^ 



SPECMTO610 



5 - 



10 



15 



20 



25 



30 



uv extracting tne the „ 0 rt, 

tr a n sterring the tar * before 

optional to . * boillng tan*: 

ofprring xt c „ according to 

bol Un 9 tne «r «* ^ destroy aU 

at conditions {orming a b or 

Mr activity, 

enz r 

WOrt '' the boiled wort to about 
cooling the D tempe rature 

preferably to 
l0Wer ' -l ma lt wort 

10°C; „ a conventional or 

subsequent re; eal beer 

fermenting tne soluble £ g 

By stoppmg the P^^^ ^ tfa hops or 

content or ^ to t he 

invention =o*«-» inven tion ^ iowl belied 

wort to tne °< inventio n to a » ^ , 

add ing tne ^ . ox producrng ^ 

variant process ace ^ ^ nti onai 

— " ate b oiS:^— rnoc ' a 

invention, t^ 1 
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boiled wort, can be produced. This process for producing 
such a 'mixed' wort having a high content of soluble fi- 
glucan is also comprised by the invention. 

The use of an oats flour and/or barley flour 
fraction rich in S-glucan or a mixture thereof is 
preferred. Particularly preferred is the use of such an 

oats flour fraction. 

The process of the invention conserves most of 
soluble S-glucan found in the cereal, such as more than 
50% thereof, since the enzymes used for the degradation 
of starch are essentially free from S-glucanase activity 
^SsfijaiiOjp the insoluble fibers are removed during 
^f^oclss. This leaves the S-glucan soluble dietary 
fibers in the wort. In traditional brewing, SDF is 
degraded by the 15-glucanase activity developing during 
malting. 

In the process of the invention, the added 
enzyme (s) degrade starch and proteins to small 
fermentable molecules. Starch degradation predominantly 
yields maltose and glucose, as well as small amounts of 
maltotriose. Protein degradation yields small peptides 
and amino acids. ^-Amylase in combination with 
amyloglucosidase or ^-amylase produces maltose and 
glucose . 

S-Amylase in combination with pullulanase 

produces maltose. 

A combination of 6-amylase, pullulanase, and 

amyloglucosidase produces glucose. a-Amylase in 

combination with amyloglucosidase produces large amounts 

of glucose. Any combination of these enzymes that yields 

a fermentable wort with essentially intact SDF can be 

used The enzymes or part thereof need not be added as 

such but can be provided in form of cereal derived raw 
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v, including non-malted barley, 
ma terial containing them ^ * ^ cQnserve ce rtam 
barley or oats malted m a W ^ 
enzyme activity, and convent^ to 
A particularly preferred P ^ 
■ for the production of a beer 
the invention for tn y fol iowing steps: 

soluble S-glucan, comprises t containin g from 

formin g an aqueous oats ^ 

or?- bv weight of wet milieu 
15% d oats flour or incompletely 

heat treated oats l± 

germinated oats; tempera ture o£ about 

m ashrng the slurry at a P 
58 .C, in the presence of adde 
of E - am yi a se, amyloglucos.dase, 

pullulanase, below 50 = C; 

cooling to a temperature be 

removing solids to form a wort 

6-glucan; d resid ue with 

"Tile, the boiled oats wort to room 

coolmg tne ^ fQr . hlv to a 

temperature or lower, preferably 

nf about 10°C, 
temperature of Qnal ma it wort 

optionally, adding con 

boiled with hops before or afte 

step; 

adding a yeast culture; ^ ^ ^ 

£ ermenting the mxxture «^ 6 „ glucan .^ 
having a high content of sol 

f t-Vip invention can j-» 
The process of the ses . The only 

int egrated into conventional brewrng proc 
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• am t ion to that usually found on 
equipment required m * dd barley an d rolled 

Blte is a dev.ce for t* ^ 1« ^ ^ oats flour 
oats if rolled oats is used r cent rifuge or 

fraction, a neat exchanger nd a dec ^ 
similar separation equipment. Tanks 

at any brewery. t invention is also 

According to the present ^ 
, a n cereal beer containing a nxgn 
disclosed a cerea made from a 

soluble S-glucan, including a b invention and a 

«f the wort according to 
combination of the wo 

™— 1 ^ cL t a lni n 3 more than 3... 

m aterials, such as a « ^ according co the 

preferably ^ q£ the inventio n produced 

invention. A = ere QaCs £lour fraction 

'solely from rolled oats or ^ g _ gluemi 

, contains more than 0.3. by 9^ ^ ^ q 5% , A 
preferably more than 0. ts contains at 

Leal heer made from a co^»»» * tnat 

a c ™;ri s To: ~ - r me ~ % 

: S £ ' t ;: beer derived from oats wort; preferred 

amount of ■""^^^.1 invention is also 

According to the pr 
di sclosed an oats wort containing , « *e than ^ ^ 

2S we i 9h t of soluble - g -- A -;rcloLd is a — — 
and even more than O.6.. soluble S-glucan 

containing at least an amou n t ° ^ ^ in the 
corresponding ^ the^oport icn^ ^ ^ ^ ^ fay 
mixed wort; preferred is 
30 weight of soluble ^ ^ understa nd 

The person skilled combina tion with 

that , instead of oats alone or oat ^ ^ 

barley or barley alone, any suitable 
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~a Qurh as maize, 
„e of cereal* «- - the pro cess of - 

sorghum, rice, wheat. ^ requlr ements c£ the 

invention being adapted o£ cere als used, 

particular cereal or _ (<>) , . ncludes 

Where appropriate ^ o£ ce reals . 

ferial <s> ^^^^rate grading enzyme i- 
•Effective amount o£ a * % o£ the 

an amount sufficient to ^ in th e starting 

gly cosidic bonds of the starch obtained 
materia!. 'Final P"*«* such a3 a non-boiled 

in the process of the ^ £or a shorter or 

oats wort,- a final product an b ^ a 

lon ger ti« — "technology reference is 
general background °< b Indus trial Enzymology. 2 

made t o X. 0,» ; : -- ng £urther ute rature cited 
Edition, p- 

therein. { the invention are 

Further advantages ^ f rom a 

—1 - H-ing events of the 

number of preterm 



invention . 



mmm^^f^-^^^ oa ts 

Materia. A com . ^emjol C45 • , was 

£lou r fraction high xn sweden) . oats flour 

obtained from S^-oi a ^ obtained by 
£r actions high in 8- 9 lu» 07|> (Frohse) to oats, 

applying the teaching , of US ^ ^ rda 

Rolled oats is commercially amylase 

(Sweden,, Bkan.-*ll«n. » ^ inCernationa l, Inc. 

(barley , was obtain d from UK) . 

^Chester, «■ obtained from Cenencor or 

Pullulanase and a-amyias 
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„■ ic (Valby, Denmark). Amyloglucosidase 
Novo Nordisk Nordxsk, (Val Y proteases can 

„v,t-„ined from Novo NordisK. 
wa s obtained ma „u£acturers . 

be obtained from a o£ oatB „ ort and oats 

sample 1. P«p m . ued at a 

beer from rolls* oats. ^ which ls 

temperature of about 62 „ Y stai nless 
tr ansferred to a double ^J;^^ stirring 

stee l reaction tan, P""* 4 tQ uater ca n be varied 

e q uip»ent. The appllca tions a proportion 

within a wide range. For mo P appropriate. A 

o£ £rom about IS* -A ; - abou ; ^ ^ 

combination of "J^etiv. brewery. For 

malting process used at the P ^ £rom 10 000 

stance, amylase « rf about 18 ,000 

to 22,000 Dp° per kg of oats, P ation oS starch 

Dp . per Kg of oats, to ^t, oglucosid ase is added 

to maltose. Pullulanase -*"y 9 at a dosage of 
to the slurry, each e-yme prepara^ ^ ^ ^ 
300-1,200 enzyme units pe g ature ls lQ wered 

£ ermentability of the wort^ ^ & ^ rf £rom 

to about 57°C, and a-amylase oat ^ 
about S00 to about 5,000 - - - « * J me hour . s 
optimally of about 3.500 ju »P« ^ ^ ^ m about 
reaction the ref ractometer read 9 ^ ^ 

6% to about 10%, P"'^;^;// 3 birring of the 
production of ^-/^ ^/fermentable wort of at 
sl urry continues until .9 ^ . s obtaine d. 

le ast about 12% P« £ ;f;/ r ; ample „trates that 
Addition of iodine to , « ' protease ls 

essentially ail starch s be ^ ^ ^ rf ^ 

added at a dosage of 3-12 P che wort by 

to further ^[Z J^r -eight peptides 

producing amino acids and lo 
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th A reaction period 
la ter to be consumed for yeast 9row^^ ^ the ac aon 

o£ about 30 min will ^ ^ and the solids are left 

qtirring is stoppeu emptied 
o£ protease. Stir a ^.^ the wort 1S p 

to settle in the reaction t ^ exchanger . The 

(ro m its top and cooled t * C ^ ^ 
soUds are continuously rem ext racticn of SDF water 1 
TO provide for the reS ldue remaining m 

Hter/kg of oats) is st irred and pumped 

the reaction tan,. The tanlc . The thus 

through the decante, ^ ^ ^ £or example^ 
prepared oats wort is ^ , 0 min . T he bo 

5 g of hops per Kg c . oat. ^ ^ 

wort is cooled to 10 C an Y ^ £or 

The same procedure responding 

amount of rolled barley ^ ^ ^ 

optionally the with a 

obtained (boiled or not boil ^ hops) _ 

traditional barley malt wort < A typica l beer 

nstance with an eo.ua! « - ^he r ^ tQ the 

prepared with eaual amou nt o ^ (lager) 

invention and "^"^^L , has a color of at 
contains 4.8% by * ^° fl ffid , bltt erness of 

le ast 8.0 BBC, a P» * content of the mixed wort 

about 13-M BB«. *» £l»c ^ Q . 6% . The *- 

a nd the beer prepared from 

9 lucan content of the oats ^ ^ ^ 

Example 2 . P*e P _ heat trea ted oats 

beer fro. an oats «o~ *»o^- insCead o£ the 

0 flour fraction (SKane-mollan) ^ , 

rolled oats of Juration of about 20-30 , 

suspended in water m a 
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, 58-65°C. For the rest the 
W v at a temperature of 

proce3 s o£ Example 1 x. ble to the , 

The same procedure P ding to the 

f rereal wort or Deei v,. r lev flour- 

preparation o£ cere particular barley . 

invention from cereal (lor . ^ rea dy-to-use 

sample 3 . Preparatro enzyme3 o£ 

eMyme enrich oats ^Tlouble ^ 

Bxa^le 1 are thoroughly mixed m ^ 
"th'a -rresponain, amou ° :tent ^ ^ 

hi gh in Ml -n. Th ;;; w ^ ch an that of commercial 
should be the eame or lo propert ies. 
dry oats flour to assure g act ivity. oche 

Edition of warm water rest- ^ ^ ^ t 

ce real flour than oat- <• ponding enzyme enriched 

barley flour ; ^ 

...... » = rr=— i ■ 

, - n the absence o£ added and optionally 

Tour (S le-m & llan, and/or mi^ly ^ ^ 

r t— a oats, and^i Ue or^ ^ ^ „ of 
arits) malted under mild co malt 
9 urt.l are mixed m a tanK. Dpo/g) . 

total solids) a ^proximately 5 

supplies S-amyla« a ^ ItoavoidPJ? 

IC s sBltiBa-EPH&iiSSL-- ^ Ts -ST be achieved by 
oTmIuc-S? ^ or selective E -glucanase 
^ng Short ^.^^-iSStr Ir7 a 'second 
inactivation by heat ates place. 

conventional ^^Jat is, the l^id pb»» 

The malt extract, a vMlety o£ 

from the barley malting tank detriment al for the 

enz ymes among which Mi-anas^ ^ ^ ^ 

enzyme Therefore it is n g.glucanase 

desired product. T inac tivation of 9 

o£ a heat exchanger to 
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. . ctot he barley/ oats malt slurry tan* 
ior t o addmg it to th Q - amy lase. The 

iglucanase is 1«b the heat tr eatment can 

partial !os 3 of h 9 e a{o rementioned 

be compensated for by adding ^ ^ ^ . 

(crushed , and specrally malted^ ^ ^ ^ , and 

Otherwise the process rs materi als and 

wlth corresponding amounts 



additives. 
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